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NMPUMEHEHUS

Ot naptHepoB nporpammsbl Natural Gas STAR

USING PIPELINE PUMP-DOWN TECHNIQUES TO LOWER
GAS LINE PRESSURE BEFORE MAINTENANCE

NMPUMEHEHUE TEXHONOI N NMPOKAYKU TPYBOINPOBOOA
anA CBPOCA OABIEHUA TA3A OO NPOBEOEHUA
TEXOBCIJTYXXUBAHUA

OnepaTopbl ra3onpoBOAHbIX CUCTEM PEryrnsipHO cOpackiBatloT AaBrneHWe B ra3onpoBoAe U BbinycKaroT ra3 ans
obecneyeHns 6e3onacHbIX YCHOBUIA NPOBeAeHWS TEXOOCTYXMBAHNA N PEMOHTHbIX paboT. OBbIYHO AN 3TUX Lenew
nepeKpbIBaloT CaMble MerKMe NpsIMONMHENHbIE y4acTkn TpybonpoBoaa 1 Npou3BOAAT COPOC AaBMNeHuWs, Bbiyckas ras B
atmocdepy. Mo oueHkam, B 1998 rogy 255 MrH. M° (9 mnpa. dyT.?) MeTaHa ObIno BbINyLEHO B aTMOcdepy 3a BECb
nepvo NPoBEAEHUS TEKYLLErO pEMOHTa M OCTaHOBOK ra3onpoBoaa.

[MprMeHeHne TexHONMorMM Npokadku s copoca AaBreHns rasa B Tpybonpoeoae Ao Havana TexobcnyXmBaHms unm
PEMOHTHbIX paboT obecneynBaeT 3HAYNTENBHYH SKOHOMUIO (PUHAHCOBBLIX CPEACTB U COKpaLLEHMEe SMUCCUM MEeTaHa.
TexHoMnormsa Npokayky NpeanonaraeT UCNonb30BaHWE CTaLMOHAPHBIX KOMMPECCOPHbIX YCTAHOBOK B OTAENbHOCTM UIK
COBMECTHO C MOBUIbHBIMK yCTaHoBKamK. PaboTa cTaumoHapHbIX KOMNPECCOPOB BCErAa onpaBAaHa BBUAY OTCYTCTBUS
KanuTarnbHbIX 3aTpaT U HEMEAMEHHOro HACTYNNeHnsa nepuoaa okynaemoctu. A aEeKTUBHOCTb MCMOMNb30BaHNS
MOBUIBHBIX KOMMPECCOPHBIX YCTAHOBOK B LIENAX MOBbILEHMS 06beMOB A00bIUM ra3a B 60MbLLON CTEMNEHN
onpenenseTcs TEXHNYECKMMM OCOBEHHOCTAMM y4acTka U SKCNyaTauuoHHbIMK 3aTpaTamu.

HesaBucrMo oT BbIGpaHHOM TEXHOMOMMK NMPOKaYkM CoKpalleHe SMUCCUM MeTaHa NpsiIMO MPONOPLUMOHANbHO BEMUYMHE
CHVPKEHWSI AaBMeHNs Ha MOMEHT, NMpeaLLEecTBYOLNIA BbINYCKY rasa. B cpeaHeM MoxHO nonyynTb Ao 90% ToBapHOro
rasa u3 obbema, npeanonaraeMoro asis Bbinycka B aTMocdepy 13 rasonpoBofa. TeXHOMOorum Npokayky rasonpoBoaoB
HanGoree 3KOHOMUYHbI NMPK GoNbLLUNX 06beMax rasofo0bIun, NPY BbICOKOM AABMNEHUM B ra3onpoBOAHbIX JIMHUSAX, NPY
NraH1poBaHUM rpadovika TeKYLLMX PEMOHTHbLIX paboT 1 B TeX Cry4yasix, koraa Heo6xoauMo NoacoeamHeHne oGLLINPHO
ceTu TpyboNpOBOAOB K NepeaBMKHON KOMMPECCOPHON YCTaHOBKe.

MHorue naptHepbl nporpammel Natural Gas STAR yxe nony4mnu peanbHyr SKOHOMUKO CPeACTB OT NPUMEHEHUS
TEeXHONOormn npokaykn. B 1998 r. komnaHusa-napTHepP NO TPAHCMOPTUPOBKE rasza cakoHomuna B uenom 1,1 mnpa. gyt
(32 MnH. M*) B pesynbTaTe NpUMEHEHUS TEXHOMOMMM NPOKAYKM, YTO B AEHEXHOM BbIpaXKeHUM NpU LieHe rasa
$3,00/TbIC. pyT.® ($106/TbIC. M®) cocTaBuno 6onee $3 MUNIMOHOB.

DencrtBue CpegHuin o6Lem CpepgHsasa ctonMocTb | CpegHAs CTOMMOCTb TunoBon
3KOHOMMM ras3a, TbIiC. | C3KOHOMIEHHOro BbINOJIHEHUA nepvoa
¢yT.® (Tbic. M®)/rog rasa ($/ron) pa6ot($) OKynaemMocTu
Mpokayka rasonposoaa 200 000 (5663,4)* $600 000 $75 000 <1 roga**
nepeg TexobcnyxMBaHnem

* Ha ocHoBe AaHHbIX eXXerogHoro ot4eTa, NpeaocTaBneHHoro naptHepamu nporpammbl Natural Gas STAR, ¢ 60mbLunmM pasbpocoM 3HaueHu. PakTopbl,
onpeaensioLme 06beM 3KOHOMUM ra3a 1 CTOUMOCTb BbIMNOMHEHVst paboT, BKIKOYAIOT ASIMHY ra3onpoBoaa W BENUHUHY JaBeHUs, TUM KOMMpeccopa,
KOMMYECTBO Y4aCTKOB WNM Npokadek. [laHHble npyBeaeHbl Mo 00bsBNEHHbIM pe3ynsratam paboTbl CTaLMOHaPHbIX KOMMPECCOPOB Y MOBUIBHBIX YCTaHOBOK.

* I'Iepmo,q OKynaemoCTu Ona CtauMoHapHbIX KOMNPEeCCOPOB HACTynaeT HemMeaneHHO BB1AY OTCYTCTBUA KanuTalibHbIX 3aTpart.

HacTosiwun gokymeHT - oguH 13 oT4yeToB cepun "OnbIT NnpuMeHeHns", paspabotaHHon EPA B coTpyoHMYEeCTBE C ra3oBov
oTpacrbio B pamMmkax npoekTtoB nporpammbl Natural Gas STAR.



KomnaHuu no gobbiye, TpaHCMOPTUPOBKE M pacrnpederneHmnio NpupogHoro
rasa nepekavmBaltoT METaH 1 Apyrue ferkne yrneBogopoabl Nof AaBneHreM.
Vcnonb3yemble 4ns 3TOro ra3onpoBofbl TPeOyT peMOHTa 1
TeXo6Cny>XMBaHMs B TEHYEHME BCEro Nepuoda aKkcnmiyatauum ms-3a
00pa3oBaHUs BHYTPEHHEN N BHELLIHEN KOPPO3MK, YTEYKM rasa Yepes
CarnbHUKM U CBapHble COeAMHEHWS, AeCTPYKLMM MaTepraros U
NOBPEXAEHWN, BbI3BaHHbLIX BHELLUHUMM dhakTopaMmn. PEMOHT rasonpoBooB
nogpasfenseTcs Ha YeTbipe obLLme KaTeropum:

% Knacc 1 - HeaBapuiiHbI PEMOHT, KOTOPbIV He NpeanonaraeT NnorHown
OCTaHOBK/ CUCTEMBbI.

% Knacc 2 - HeaBapuiHbIN PEMOHT, TPEBYOLWMIA NOMHOW OCTaHOBKM
CUCTEMBI.

* Knacc 3 - aBapuiHbI peMOHT, TpeOyHOLLMI NOMTHON OCTAHOBKU CUCTEMBI.

% Knacc 4 - kpynHomacLuTabHble NpoeKTbl, rAe HOBble U CTapble NUHUK
razonpoBoga PyHKLUNOHMPYHOT NapannenbHo 1 TpebyoT BpeMEHHOM
OCTaHOBKM 3KCnyaTauuu.

Bce pencTBus No peMOHTY 1 TEXOBCIYXXUBAHMIO OCYLLECTBSKOTCS Npu
cbpoce OaBneHns B ra3onpoBofe B LeNsxX yaaneHys rasa nus noBpexaeHHoro
yyacTtka 1 obecnedyeHuss 6esonacHbix ycrnosuin padot. OguH u3 cnocobos
cbpoca gaBneHns 3akrnoyaeTcst B GrioknpoBKe ydacTka TpybonpoBoaa,
NoAnexallero BOCCTaHOBMEHUIO U BbIMyCke COAepPKallerocs B HEM rasa B
atmocdepy. B kauecTBe 4ONONMHUTENBHBLIX MEP MOXHO MCMONb30BaTh
TEXHOMOIMIO NMPOKAYKM ANS CHWKEHWS [AaBNeHUs B ra3onpoBoge 4O MOMEHTa
BbIMycKa rasa B aTMocepy. TEXHOMOrM NpoKayku sBAsoTCS
npeanoYTUTENbHBIMK, Tak Kak obecneynBatoT GonbLUNA 0GbEM TOBapPHOIO
rasa u cokpalleHue SMUCCUM MeTaHa.

|_|pl4 NpUMeHeHNN TEXHOINOIMNMM NPoKavk onepaTtopbl MOryT MCNOSb30BaTb
OBa BMAa KOMMPeCccopoB AnA NOHMXEHUA AaBrieHnA B ra3onpoBoie:
CTauMOHapHbIEe KOMMPeCCOopbl U nNepeaBuXKHbIE KOMMPECCOPHbIE YCTaHOBKN.
B 3aBucumocTtu ot CUTyauum MoryTt npuMMeHATbCA CTalnoHapHble
KOMMNpeCcCcopbl B OTAENTbHOCTU nnbo COBMECTHO C nepenBmXxHbIMU
KOMNPEeCCOPHbIMN YCTaHOBKaMMW.

* Wcnonb3oBaHue cTaLMOHapHbLIX KOMINPECcCcopoB AJisi copoca
AaBrieHMA B Npegernax orpaHM4YeHni no creneHn cxartma. O6bI4HO
CTauMOHapHble KOMMPEeCCcopbl UMEKT KO3IhdUUMEHT cxaTtna 2 : 1. Yepes
OnoKMpoBKy BCacbIBaOLLEro KranaHa 3a4aHHoro yyactka TpybonpoBoaa
npu paboTarLLeM HarnopHOM KOMMIPECCOPE MOXHO JOOUTBECS CHIDKEHMS
BeNnMYMHbI pabodero gaeneHus B Tpybonposoge Ha 50%. 3atem
KOMMPEeCCcop MOXXHO OCTAHOBWTb M NMPOU3BECTU MOSHY BNOKUPOBKY
yyacTka. pv TakoM NOHWKEHHOM AABIEHMU MOXHO MPOV3BOAUTL
YCTaHOBKY COEAVHUTENBHBIX MYdT HAa MecTa NOBPEXAEHNN
TpybonpoBoga B 6e30nacHbiX yCnoBusaX. Takor TUM npoLecca NpoKaykm
cnenyeT Npov3BOANTb TOMBKO MPUW YCIOBWU, YTO OH HE NMPOTMBOPEYUT
OENCTBYIOLLMM HOpMam 6e3onacHoCTw.

* Wcnonb3oBaHue nepeaBUWXHbLIX KOMNPECCOPOB As AanbHenwero
NoHWXeHus1 aaeneHus. Onepatopam crieqyeTt Takke UMETb B BUAY
BO3MOXHOCTb JarbHENLLErO CHDKEHUS AaBNEHNS HXE BEMNUYMHBI,
obecrneyrBaeMoi CTaumMoHapHbIMU KoMnpeccopamu. MepensibkHble
KOMMPECCOpPHbIE YCTaHOBKN MMEIT KoapduumneHT cxatusa 5 : 1. MNpu
COBMECTHOM NMPUMEHEHUN CTALMOHAPHBLIX U MOBUITbHBIX KOMMPECCOPOB
nocnegHve crnocobHbl obecneunTs CHkeHe gasnexus 0o 90% ot
nepBoHavanbHou BenuunHbl 6e3 cobpoca rasa. MepenpikHble



KOMMPECCOPHbIE YCTaHOBKM MOFYT MUCMOMNb30BaTbCsl 6e30MacHO TONbKO
Mpuv YCroBMK, YTO KNMHOBAs 3aBWXKKa paccynTaHa Ha 40CTaTouHOe
KONM4YecTBO OTBETBMEHMI. Ho 1 B JaHHOM crniyyae npasuna
©€e30MacHOCTM AOIMKHbI CTPOro cobnoaartbes.

XoTs nepeaBwkHbIE KOMMPECCcopbl MOryT obecnevnTb nonyyeHve
pononHutensHo 40 % k nepBoHavansHOMy 06beMy TOBapHOTO rasa u3
rasonpoBoaa, Ux NpMmMmeHeHne Hambonee LenecoobpasHo B Nepuoabl
npoBegeHns nnaHoBoro TexobcnyxusaHns Knacca 1 n Knacca 2. 310
0OBACHAETCS CIOXHOCTSIMU apeHbl UK NU3NHIa YCTaHOBKM, €e OOCTaBKU U
CBOEBPEMEHHOro cOpoca AaBrneHusi B Nepuno aBapun npyv HeceHuu
HanMeHbLLUNX 3KOHOMMYECKMX 3aTpaT. [pumMeHeHe nepeaBMKHbIX
KOMMPECCOPHbIX YCTaHOBOK bonee LienecoobpasHo npu OTKITHYEHNM
HECKOSbKNX y4aCTKOB OAHOBPEMEHHO UMW NOCHEAoBATENbHO NPU CEPUNHBIX
PEMOHTHbIX paboTax.

Ha puc. 1 nokasaHbl Hambonee LenecoobpasHble criyyav NpYMeHeHUst
TEXHOMOTNI NpoKaykM TpybonpoBoga Npu pasnmyHbIX Kraccax PEMOHTHbIX
pabor.

Puc.1: NpumeHeHne TexHONMornm nNpokavykm Tpybonposoaa

Knacc pemoHTa TexHonorus Llenecoobpa3HocTb NpuMeHeHus

NpOKayKu

[aHHoe obopynoBaHue MoXHO Hanbornee
MOJTHO MCMOMb30BaTh MPY PEMOHTHBIX
CraunoHapHbIn 1 pabotax Knacca 1 n Knacca 2,

Knacc 2 nepeaBKHO npeanonaraemMblx 415t NPOBEAEHUST B NEPBYHO
ovepeib NpY HeaBapUIAHbLIX CUTYaLIMAX 1
NIaHOBOM TEXOOCHYKMBAHUM.

Knacc 3 Tonbko PemoHTHbIe paboTbl Knacca 3 06bI4HO
CTaLMOHapHbIN NpPoBOASTCA B CPOYHOM MOpsiaKke anst
BO3BpaTa TpybonpoBoaa B 3KCMyaTaumio,
Kora He OCTaeTcsi BpEMEHW AJ1s LOCTaBKu
nepenBXHON KOMNPECCOPHOWN YCTaHOBKU.

Knacc 4 Tonbko [MpoekTbl peMOHTHbIX paboT Knacca 4 moryT
CTaUVOHapHbI 6bITb KpyNHOMaCLLTaGHbIMU U
npegycMaTpuBaTh 3aryck HOBOW MNHWA
rasonpoBoAa Npu naparsneribHoM CoOXpaHeHn
AencTtayroLLmx. CoxpaHsieTcst BO3MOXHOCTb
roryyYeHns ra3a Ha CTapblX AEVICTBYHOLLIMX
NWHWSIX NPU 3arycke HOBbIX U TLIATENbHOM
cobrnofeHr 06beMOB, NPEAYCMOTPEHHbIX
MPOEKTOM.




Ha puc. 2 nokasaHa nocrieqoBaTernlbHOCTb OCHOBHbIX OENCTBUIA A5is copoca
OaBIEHMS Ha y4acTKe rasonposoga.

Puc. 2: NMocnepoBaTenbHOCTb AEeMCTBUN ANsi cOpoca AaBneHusA

1. OnpegenuTb y4acTok raonpoBoaa, Tpebyrowuii peMoHTa

[asonpoBopn  KnuHoBas 3agBukka KnuHoBas 3agBuxka [asonposop
Komnpeccopa OTKpbiTa  KOMMpeccopa OTKpbITa

2. Cbpoc AaBneHusi Ha y4acTke Ha 50% € NnprMeHeHneM CTaLMoHapHOro
Kommnpeccopa

[azonposog KnuHoBas 3agBukka KnuHoBas 3apBukka [asonposos
KOoMnpeccopa 3aKkpbiTa KoMrpeccopa OTKpbITa

3. JanbHenwwuii c6poc aaeneHns Ha ydactke 40 90% npwv nocrnefoBaTensHOM
NPUMEHEHWUWN NEPEABMKHON KOMINPECCOPHOW YCTAHOBKM U CTaLMOHApHOro Komnpeccopa

lasonposoa  KnuHosas 3afswxka KnuHoBas 3agsmkka  [asonposop
KoMMpeccopa 3akpbiTa Komnpeccopa 3akpbiTa

MepensuxHasa
KOMMpeccopHas ycTaHoBKa

[EH HopmanbHoe faBrneHue B ra3onposoae
[asonpoBoa npu AaBneHun, cHUxeHHoM Ha 50%
[-] MasonpoBog npw AaBneHuu, cHkeHHoM Ha 90%

KomnaHuu MOryT NoNy4nTb 3HA4YUTESIbHbIE 3KOHOMUYECKNE U SKOJIOrM4YecKkme
BbIrOAbl OT NPUMEHEHUA CTauMOHapPHbIX N NepeaBMXHbIX HarHeTaTeribHbIX
KOMNpeccopoB AnA c6poca OaslneHunsa B rasonpoBone 00 npoBeneHus
TeX06Cﬂy)KI/IBaHMF| I PEMOHTHbIX paGOT. BoamoxxHoe nony4vyeHne aKOHOMun
BKIMKOYaeT crnenyroulee.

* [lony4yeHve n npoaaxa NpUpPoOaHOro rasa, KOTopbI Npeanonarancsa Ans
BblOpoca B atmocdhepy. Ecnv aTo pacnpegenvTtenbHbi ra3onpoBog, To
I'IOCTyI'IaIOLLl,I/IIZ ra3 MOXeT cogepiXaTb LieHHble TAXernble yrnesoaopoabl.

COKpaLLI,eHVIe AMUCCMN MeTaHa.
CHwxKeHne HENPUATHOrO 3anaxa u yma.

VicknoueHne nnu 3HaunTenbHOE CHUKEHNE SMUCCUM OMaCHbIX
3arpsisHuTenen Bosgyxa (O3B), B nepsyto ovepenb 6eH3ona, Tonyona,
atunbensoara n kcunona (BTEX).



CeMb 3TanoB OLEHKHU NPpUMeHeHnsa CTauMoHapHbIX U
nepeaBuUXHbIX KOMIMpPeCcCopoB:

1.0Ll,eHKa Konun4yecTtea n CTOMMOCTU rasa, nosjiydaemMoro npu npuMeHeHun
CTauMOHapHbIX KOMNpeCcCcopoB.

2. OnpepeneHe TEXHNYECKOW LienecoobpasHOCTN NPUMEHEHUSI NEPEABKHOM
KOMMNPECCOPHOWN YCTAHOBKW.

3. OnpeneneHue Tpebyemoii MOLLHOCTU NepeaBMKHOTO KOMMPEccopa Ans BbiMOSHEHNS
npoekTa.

4. BbisiBNeHne Hanuuust v onpeaeneHne nokynHom LieHbl Unv M3WHra nepenBukHOro
KoMmnpeccopa.

5. OueHKa 3KcrnyaTauyoHHbIX 3aTpaT, CBA3aHHbIX C MPUMEHEHUEM NePEaBUKHBIX
KOMMPECCOPHBIX YCTAHOBOK.

6. PacueT o6bema 1 CTOMMOCTY ra3a, Mnosy4aeMblX nNpu NpUMEHEHUM NepeaBKHON
KOMMPECCOPHOM YCTaHOBKM.

7. OueHKa 3KOHOMMYECKMX MOKasaTernen oT COBMECTHOMO npuMeHeHuna I'Iepe,El,BI/I)KHOI;I
KomnpeccopHon YCTaHOBK/ U CTalMOHapPHOro KoMmnpeccopa.

Korga Heobxoaumo npoeegeHne PeMOHTHbIX pa60T nnm TeX06CJ'Iy>KI/IBaHI/IF|,
KOMNaHUM MOryT caernatb creayroulee:

* BbINyCTUTb ras 13 NOBPEXAEHHOro yyacTka rasonposoda B aTMocdepy.
* OTkayaTb MakcMmarnbHO BO3MOXHbIM 06beM rasa 13 rasonposoaa.

Ot1an 1: OueHka KonuM4yecTBa U CTOMMOCTM ra3a, nony4aemoro npm
NPUMEHEHUU CTaLuMOHapPHbLIX KOMNpeccopoB. B 3aBucMmocTu ot
KoachduumeHTa cxaTumsi, KOTopbln 0becrnevnBaeT HarHeTaTemNbHbIN
CTaLMOHapHbIA KOMMPECCcop, onepaTop MOXeT oTkadaTb A0 50% rasa u3
rasonpoBofa npv MMHUMarbHbIX 3aTpatax unv 6ecnnatHo. Ha puc. 3
npvBeLEH peKkOMeHayeMbIV TUMN pacyeTa NonHoro obbema rasa Ha yvyacTke
ra3onpoBoja, a Takke CTOMMOCTb U 00beM rasa, BO3MOXHbIN 451 OTKAYKM
CTaLMOHapPHbIMM KOMMPECCOPaMMU.

Puc. 3: 3KoHOMUS rasza oT NPUMEHEeHUs1 CTaLMOHaPHOro
Komnpeccopa

L = [innHa TpyGonpoBoga Mexay KIMHOBLIMU 3a4BWbKkaMu, MUSb
| = BHyTpeHHuin gnametp Tpybonposoaa, dyT. (304,8 mm)

P = Pabouee naeneHve B Tpybonposoae, psig

Ri = KoathhmumeHT cxxatms ctaumoHapHOro KoMmnpeccopa

1) Pacuet: M = o6bem rasa B rasonposoge

M =L x (5 280 dpyT./munsa) x (N x /4 )x (P/14,65 psig) x (1 Teic. pyT.%/1 000 dyT.?)

2) Pacuet: Ni = a3, mony4aembin OT NPUMEHEHUSI CTaLMOHAPHOIO KoMMpeccopa

Ni =M -(M/Ri)

3) Pacuert: Vi =CtoumocTb rasa, nosly4eHHOro oT NpUMEHEHWs1 CTaLyoHapHOro
Komnpeccopa

Vi =Ni x $3/tbiC. pyT.? ($106/ TbIC. M°)




OT1an 2: OnpegeneHne TEXHNUYECKOW LieNIeCOO6Pa3HOCTU NPUMEHEHUSA
nepeaBMXHOM KOMIMPECCOPHOM YCTaHOBKMU. [locne pacyeta
NoTeHUManbHO BO3MOXHOrO obbema nornydeHns rasa u3 Tpybonposoaa B
pesynbrate NpMMEHEHNsT CTaLMOHapHOTO KOMMpeccopa onepaTopy cnegyet
onpegenuTb Hanuune TEXHUYECKMX BO3MOXHOCTEN NMPUMEHEHMS
nepeaBuKHON KOMMNPECCOPHOW YCTaHOBKN.

MepenBuxHas KOMMNPECCcopHasi yCTaHOBKa MOXET 06ecneunTb AarnbHenLwmin
c6poc aaBneHusi B TpyGonposoae, otTecHss Ao 40 % ocTaBLuerocs ot
nepBoHavarnibHoro obbema rasa B 30HY NMOBbILIEHHOTO AaBreHUs! KIMHOBOM
3aBWXKKW, OOHAKO NPUMEHEHNE NepeaBUKHON KOMMNPECCOPHON YCTaHOBKM
BO3MOXHO TOJIbKO B CUTYaLIMsIX, KOra CyLLecTBYET pearibHasi BO3MOXHOCTb
nofcoednHeHMs: Komnpeccopa K TpyGonposoay. Ha puc. 4 npeacraeneH
TUMOBOW Pa3BEeTBIEHHbIN rasonposoa. MNoacoeaMHeHne NepeaBuKHOM
KOMMPECCOPHOW YCTaHOBKM OOIMKHO NpeaycMaTpuBaTh Hanudne
NPOBOOTOOPHLIX KIanaHoB, KOTOpPble YCTaHABMMBAKOTCA Bbille MO NOTOKY
rasa, v KIvHOBYIO 3aQBWXKY B MarMcTparnbHOM razonpoBoe, pasMeLlaemyto
HWkKe. MUHMManbHbIA pa3Mep NPOGOOTOOPHLIX KranaHoB 3aBUCUT OT
pasmepa nepeaBmKHOrO Komnpeccopa. TeXHUYeCKUii npeacTaBuTeNb
KOMMaHUN-U3rOTOBUTENS NepeaBUKHOIO KOMMPeccopa Uinm NM3MHroBo
KOMMaHUN MOXET NPeaoCTaBUTb Gornee TOYHYH MHGOPMALIMIO Mo
TpeboBaHVsAM NoAcoeanHEHUS! Pa3BeTBNEHHbIX TPYOONPOBOAOB K
pasnMYHbIM TUMNaM YCTAHOBOK.

Puc. 4: Cuctema pa3BeTBNeHHOro razonpoBoaa ¢ KIMHOBOM

3aBMXKOMN
MepenyckHoe
Onopa YCTPOWCTBO
(cm. petanwu)
MamepuTtenbHbIn kaHan i TNvHna
rasonposoga
[ = e —
3 M. . i .—-nOTOK'-_g
MepenyckHoe
yCTPOWCTBO E . OTBEPCTUSI
i
T
1 F PTpy6 . ”
S SO L |
0600TOOpHbIE
Tpybonepxatenb P KJ‘IaI‘IaHEI . .
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BEeTOHHbII L
3anonHuTenb OETAJTb TPYEHOIO 3AXKUMA
OETANbL OMOPLI

=\ lasoorsogHas Tpy6a (1 Aroim) -
CMYCKHOIA KpaH KOMMIeKTyeTcs
KOHWY€eCKol nNpoGkow

PasbemHas 3aknagHas 1= 3% YTSOKENEeHHbIN WTyuep
BTynKa_ KnanaHass &a0-Fr & wE
(anvHa 6 grormoB)

MpopyBoYHasi roroska Asnst -
BbIX0Aa 6 4t0NMOB 1N
GonbLuero pasmepa
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LWTyuep AN nsMepeHns # 1m-MpuBapeHHas TpybHas
naBneHus (2 grorima) Ans nesoro M 0obBsA3Ka K naTpybky 1 3axumy
UCMOSHUTENBHOTO &, 3 WM, WELOOLET
MexaHu3ma knanaHa i
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FLI0B !
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'-.

Tpy6HbIN 32kKUM VcnonHnTenbHbIn
{cm. netanu) MeXaHV3M KrnanaHa OTK./3aK.

BEHTWUNS . ra3onposoga

BeTtoHHOe ocHoBaHue

i

WcTounuk: Gas Engineers Handbook Moabem




Or1an 3: OnpegeneHue TpebyemMon MOLLHOCTU NepPenBMKHOIO
KoMMnpeccopa Ans BbINOfIHeHUs npoekTa. Beibop mMoLHoCTK
nepeaBMXHOro KoMmnpeccopa, COOTBETCTBYHOLLENO YCNOBUSIM NMPOeKTa
(Hanpumep, o6bem rasa, Heobxoanmasi BENMUMHa OABMNEHUS] HAarHeTaHus,
rpacuk paboT), MOXHO caenaTb NPaBUIbHO, ECMM BOCMONb30BaTLCS
ycryramu rfiu3vHroBOM KOMMAHWUM U PEKOMEHOALMAMM TEXHUYECKOTO
cneuunanucTa KoMnaHum - U3roToBUTENS.

Jtan 4: BbisBneHue Hanuuusa 1 onpeneneHne noKynHowm LeHbl unu
NIM3NHra nepegBuKHOro kKomnpeccopa. KomnaHuu, paccmatpusatoLlme
BO3MOXHOCTb NPUMEHEHNSA NepPenBMKHOIO KOMMNpeccopa, 4acto
paccMaTpuMBaloT BOMNPOC ero NuamHra unm npnobpeteHns. O4yeHb
OorpaHUyYeHHOe YUCIo NepenBKHbIX KOMMPECCOPHbIX YCTaHOBOK
npeanaralTcs Ha YCroBUSX apeHbl, a KoMNaHuM-apeHgaTopbl 06bIYHO
npeanoynTaloT AONroCpoydHbIe NU3MHIOBLIE YCrnoBus. Ecnn npegnonaraetcs
NMOCTOSIHHOE MPMMEHeHMe NepeaBuXKHbIX KOMMPEeCcCcopoB Ans cobpoca
JaBreHns B ra3onpoBoae, TO KOMMaHUM OOMKHbI PACCMOTPETL BO3MOXHOCTb
npuobpeTeHnsl TakMX YCTaHOBOK. Ho Jaxe 1 B 3TOM criydae crieayet
yunTbiBaTh PAKTOP HaNM4nsl YCTaHOBOK Ha PbIHKE U BHYTPUCUCTEMHbIE
pacxogbl. Ha puc. 5 npeagcraBneH LWUMPOKUIA AnanasoH LeH No HECKOMNbKUM
pabo4nmM cueHapusim.

Puc. 5: [lnana3oH LeH n CTOUMOCTU NU3NHIa NepeaBMKHOIO
KomMnpeccopa*

1 000 cyHT/AroNMm? 600 cbyHT/ArONM? 300 coyHT/ArONM? (2 MIMa)
(6,8 Mrla) - (4,1 MMa) - cpepHwin - HU3KWUM pacxoa

MaKCUMarbHbIMA pacxop, pacxon
MprobpeTeHne TnaunHr MprobpeTeHne JmauHr  |MprobpeTerre JnanHr

$2 - $5 munn. | $60 000 - $0,8-$1,2 $24 000 - $400 000 - $12 000 -
$150 0008 | munn. $36 000 B $600 000 $18 000 B
MecsiL MecsiL mecsiL

* B NpeanonoXeHnu, YTo LieHa He BKIoYaeT CTOMMOCTb hpaxTa 1 MOHTaKa, a CTOMMOCTb
nM3uHra coctaensietT 3% OT CTOMMOCTY MOKYMKW.

* Yuet apyrux cpaktopoB npwu nokyrnke. [ToM1MmMo NOKynHOW LieHbl npoyne
KanuTanbHble 3aTpaThbl BKIOYAOT HaNorM, aaMUHUCTPaTUBHbIE NIaTexu,
CTOMMOCTb hpaxTa U MoHTaxa. CTOMMOCTb MOHTaXHbIX paboT YacTo
onpegendeTcs crneumdukon ydacTka. o gaHHbIM OAHOro 13
MOCTaBLLMKOB HaMMeHbLUME 3aTpaThl Ha 3TOT BUA paboT ans
Komnpeccopa Marnon MowHocTu (T.e. meHee 100 n.c.) MoOryT cocTaBnsaTb
$3 000, a HanGonbLumre - $15 000. [Ana 6onee MOLLHOMO KOMMpeccopa
(T.e. cBbiwe 2 000 n.c.) pas3Gpoc ueH Bapbupyetcs ot $15 000 oo
$60 000. CTomMmoCTb hpaxTa Takke creuuduyHa ans KaXxaoro ydyacrka u
MoxeT coctasnaTtk oT $6 000 go $10 000 Ans ManoOMOLLHbIX
komnpeccopos 1 $20 000- $30 000 4ns MOLLHbIX YCTaHOBOK. Bce
npvBedeHHble LieHOBbIe hakTopbl AOMKHbI BKMOYATLCS B OOLLYHO
CTOMMOCTb MOKYTKN KOMMpeccopa B NpoLIecce ee pacyeTa 1 aHanmsa.
Cpok cnyx6bl koMnpeccopa, ornpeaeneHHoro NpoAaBLIOM, COCTaBNAET
15-20 neT nNpu NpaBUBHON SKCNyaTauum.

* YueT gpyrux chakTopoB nNpu nu3mnHre. Komnpeccopsbl, B3ATbIE B TM3UHT,
MMEIOT CXOXYH0 CTOMMOCTb (ppaxTa U MoHTaxa. Onnara nmavHra
NMPOU3BOAMNTCS exeMecsiyHo. o AaHHbIM OOQHOMO M3 MOCTaBLLMKOB,
eXXeMecsiuHble pacxodbl Ha onmnaTy NM3nHra CoCTaBnsoT NpUMepHO 3%
OT MOKYMHOM LieHbl. [lpyroi npodaseL, NpeaocTaBun LieHy apeHabl,
OCHOBaHHYI0 Ha MOLLIHOCTM Kommnpeccopa. CTOMMOCTb eKeMeCSYHOM
apeHabl MoxeT cocTaBnsaTe $10 3a n.c. Ansa koMnpeccopa GonbLLOV
MoLLIHOCTM 1 $15 3a 5.c. Ans Komnpeccopa Manoi MOLLHOCTY.



[ns nonyyeHns HaMboMbLUNX BbIFOA OT MHBECTUPOBAHMS HEOBX0ANMO
npeanpvHUMaTh CKOOPAVHUPOBAaHHbIE, NTAHOBbLIE AENCTBUS MO
TEXOOCNY>XMBAHMIO N CHUKEHUIO 3aTpaT Ha NepeMeLLEeHre N NMepeyCTaHOBKY
KOMMPECCOPHbIX YCTaHOBOK. Takas KoopAnHaUusa OeNCTBUA 0COBEHHO BaXKHA
npu o6CcnyXMBaHMM ra3onpoBOLOB Masio MOLLHOCTY C HU3KUM OaBlIEHUEM,
TaK Kak pa3mep npvobbInvM YMeHbLLIAETCS NPY YMEHbLLEHUN NOTEHLMArbHO
BO3MOXHbIX 06 bEMOB MOMyYeHns rasa.

Atan 5: OueHKa akcnnyaTayMOHHbIX 3aTpaT, CBA3aHHbIX C
npUMeHeHueM nepeaBMKHbIX KOMMPECCOPHbIX YCTaHOBOK.
OkcnnyaTauMoHHble 3aTpaThl BKIHOYaoT CTOUMOCTb
TOMNMBA/3NEKTPOIHEPTM, TEXOOCIYKMBaHWS U Tpyao3aTpaTbl. B ocHOBHOM B
KayecTBe TONNuBa A5 KOMNPecCopoB UCMONb3YyeTcs NPUPOaHbIN ras. o
NMHGOPMaLMM MOCTaBLUMKOB, EXXeMeCAYHbIA pacxoq TonnmMea Ha
apdekTmBHYO MoLLHOCTb B Yac coctasnsieT 7 000 - 8 400 Btu (1 764 -

2 117 Kkan). 3aTpaTthbl Ha TexobCcnyXnBaHMe MOryT BapbUpoBaTbLCS B
npenenax $4 - $9 Ha n.c. B MecaL B 3aBUCMMOCTM OT MOLLHOCT
komMnpeccopa. OgHako B GOMbLUMHCTBE CrydaeB LieHa TexobcnyXnBaHust
BKITHOYEHa B CTOMMOCTb apeHabl.

Oran 6: PacyeTr 06bema n CTOMMOCTM ra3a, noryyaembIx Mpu
NpUMeHeHU nepeaBMKHON KOMNPECCOPHOM YCTAHOBKMU. a3, AOCTYNHbI
ANs NonyyYeHns ¢ NPUMEHEHNEM NePenBMKHOM KOMMPECCOPHON YCTaHOBKM, -
3TO ra3, COXpaHsIIoLLMIACS Ha y4acTke ra3onpoBoja, Ha KOTOPOM BeLYTCS
PEMOHTHbIEe paboThl. Tak Kak Nocne NPUMEHEHNs CTaLMOHAaPHOTO
komnpeccopa 0b6beM rasza yMmeHbLUAeTCs, TO NepeasmkHasi KOMNpeccopHas
yCTaHoBKa paboTaeT npu MeHbLleM obbeme rasa.

Komnpeccus rasza obycnasnuBaeTca AeCTBYIOLEN CTENEHbIO CKaTus.
O6beM rasa, NnpokayMBaeMoro nepeaBuXXHbIM KOMMPECCOPOM, COOTBETCTBYET
o6beMy rasa B ra3onpoBoOAe 3a MUHYCOM BeNYMHbl 06bemMa, AeNeHHOro Ha
cTeneHb cxaTtus. Banosas ctoMmocTb rasa, nofly4aemoro ot NpUMeHeHNs
nepeaBMXHON KOMMPECCOPHOW YCTAaHOBKW, OMPEAENnAeTcs YMHOXEHNEM
obbema B TbiC. pyT.® Ha LeHy rasa $/Tbic. yT.. [JaHHbI pacueT
npeacTaBrneH Ha puc. 6.

Puc. 6: PacueT 3koHOMUM ra3a Nnpu NpMMeHeHUs nepeaBUXHON
KOMNPEeCCOpPHOW YCTaHOBKMU

[HaHo:

M = lNepBoHa4asnbHbIM 0ObLEM rasa, BO3MOXHbIN A5 MPOKaYk, Tbic. yT.?

Ni = a3, Npoka4nBaeMbIi CTaLMOHapPHBIM KOMMPECCOPOM, ThiC. (yT.?

Rp = CTeneHb cxatus nepeaBKHON KOMNPECCOPHOW YCTaHOBKM

Vi = CTOMMOCTb rasa, NPoKa4YeHHOro CTaLUMoHapHbLIM KOMMpeccopoMm, $

(1) PacueTt: Np = a3, npokadmBaembiii nepeaByixHON KOMMPECCOPHON
YCTaHOBKOW

Np =Ni - (Ni/Rp)

2) Pacuet: Vg = CtoMmocTb rasa, npoka4yeHHOro nepenByiXHON KOMMPECCOPHON
YCTaHOBKOW

Vg =Np x $3,00/tbic. yT.? ($106/TbIC. M%)




Otan 7: OueHKa 3KOHOMUYECKMX NoKa3aTenem oT COBMECTHOro
NPUMEHEHUs NepeaBMKHON KOMIMPECCOPHOW YCTAaHOBKU U
cTalMoHapHOro komnpeccopa. Yncras cToumocTb rasa, norny4aemoro ¢
PEMOHTMPYEMOFO y4YacTKa ra3onpoBoa, OnpeaensieTcs nyTeM BblYMTaHUS
3aTpar (T.e. 3KCMyaTauNOHHbIX, JIM3MHIOBLIX UMW NMEPECYUTaHHbIX Ha rog) 13
CTOMMOCTW ra3a, Nosly4eHHOro ¢ NpMMeHeHneM yctaHoBku. OnepaTtopbl
MOFYT 3HAYMTENbHO CHU3WUTb CTOMMOCTb NMPUMEHEHUS NEPEABVKHOM
KOMMPECCOPHOWN YCTaHOBKM NMyTeM MiaHUPOBaHKs UK NocrenoBaTenbHOro
BbINOMNHEHUs1 cepum npoekToB. O6LLas CTOMMOCTb NOy4YEeHHOrOo rasa oT
NMPUMEHEHMs1 ABYX BUAOB KOMMPECCOPOB OMNpeaensieTcss CyMMMPOBaHNEM
OBYX OTAenbHbIX pacyeToB. O6LLas 3KOHOMMYecKkasi OLiEHKa MUCKIoYaeT
3aTpaThl Ha NpoBeAeHVe gaHHbIX pacyeToB. Ha puc. 7 npeacTaeneH meTon
OLIEHKM.

Puc. 7: PacueT 3KOHOMUX NP COBMECTHOM NMPUMeHeHUU
nepeaBWXXHOM KOMMPECCOPHOW YCTAaHOBKM U CTaLMOHAPHOrO

KoMnpeccopa

[aHo:

Vi = CTOMMOCTb rasa, NpOoKa4YeHHOro CTaLoHapHbIM Komnpeccopom, $

Vg = CTOMMOCTb rasa, NpoKa4eHHOro nepeaskHOM KOMMPECCOPHOM ycTaHoBKoW, $
Vcf = CTonmocTb Tonnmea (cMm. Jtan 5)

Vcl = CTonmocTb Tpyaosarpar

Vem = CtoumocTb TexobenyxumsaHus (cMm. 3tan 5)

Vi = KanutanbHble 3aTpaTtbl H2 MOHTaX YCTaHOBKM (CM. JT1an 4)

Vcs = CtoumocTb dopaxta cm. (OTan 4)

Vcp = [NokynHas ueHa komnpeccopa (cM. Jtan 4)

Vet = Hanoru v agMMH1CTpaTVBHbIE NNaTexu

CR = KoadbcbmumeHT BoccTaHoBneHus kanutana (rae CR = [I (1+1)] /7 [(1+1)-1])

| = lNpoueHTHas cTaBka

N = lopoBasi NPOAOIMKNTENBHOCTb KOHTPaKTa (Mpy MU3UHIE) U CPOK CY>KObl

(Npw nokyrke).

(1) Pacyert: Vcr = Bo3Bpar MHBECTMLMI 3a KOHTPAKTHbIV NEPUOA UCMONb30BaHUS
KomMmpeccopa

Ver = (Vci +Ves +Vep +Vcet)CR

(2) Pacyert: Vc = ObLume 3aTpartbl, CBA3aHHbIE C MPUMEHEHNEM NEPEnBUKHON
KOMTMPECCOPHOW YCTaHOBK

Ve = Vcf +Vcl +Vem +Ver

(3) Pacuet: VP =Yuctasi cToMMOCTb ra3a nepeasukHOM KOMNPECCOpHo ycTaHoBkm (Vp)

Vp = YucTas CTOMMOCTb rasa OT NPOKaYkn NepenBuXHON KOMNPECCOPHON
YCTaHOBKON

Vp = CTOMMOCTb rasa OT NPOoKaYK1 nepeaBmMx HON KOMMNPECCOPHOWN YCTaHOBKOW -
aKcnnyaTauvoHHble 3atpatbl, $

Vp =Vg-Vc

PacueT: Vt = ObLLas CTOMMOCTb NMOMy4eHHOro rasa

Vit = ObLLas CTOMMOCTb Fa3a OT Npokayvek CTalMoHapHbIM KOMMPECCOPOM U
nepeaBYPKHOW YCTaHOBKOW
Vit = ObLLas CTOMMOCTb rasa CTauMOHapHOTO KOMMpeccopa + YMcTast CToMOCTb

rasa nepeaBKHON KOMMPECCOPHOW YCTaHOBKY
Vit = Vi +Vp
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MnaH gencTBUIM C NPUMMEHEeHNeM NepeaBKHON KOMMPECCOPHOMN
YCTaHOBKM

Ha rasonpoBoge ¢ BHelwHUM anameTpom 30 AnmoB (9,1 M) U BHYTPEHHUM -
28,5 gtonm (8,6 M) cpyHKUMOHUpYoLwLMM nipu aasrieHnn 600 dyHT/aronm?

(4,1 MINa), HeobxoaAMMO NPOMU3BECTU MPOAYBKM OO TEXOOCMYXXMBAHMSA Ha
pas3nuyHbIX y4acTkax AnumHon 10 munb (16 km). HarHetatenbHble
CTauMOHapHble MOPLUHEBbLIE KOMMPECCOPbl UMEIOT CTeMNeHb cxatna 2 : 1 u
MOryT Mcrnonb3oBaTbecs 6e3onacHo Ans cbpoca gaBneHus B Tpybonposose.
ApeHayemblii NnepeaBUKHOM KOMNPECCop C PPEKTUBHON CTENEHBIO CXaTUS
8 : 1 nmeeT pabouyto molHocTb 1000 n.c. npu ueHe $24 000 B mecsy,
(Bkrtoyas TexobenyxuBaHmne) 1 MOXeT ObITb NoacoeanHeH TPyGHOM
00BSI3KOWM K OOHOM M3 CUCTEM KITMHOBOW 3aABWXKKU. [epeaBukHOM
KOMMpeccop crnocobeH npokadmBaTh ra3 Co CKOPOCTbI NpUMepHO 416 Thic.
dyT.*/yac (11,7 Tic. M*/vac), npu MoLLHOCTM noTpebnennst 7 000 Btu

1 764 Kkan. Ha n.c./dac. Bpuraga texobcnyxmBaHUs MOXET MOHTMPOBATbL U
3anyckatb komnpeccop 6e3 gononHuTenbHou onnarbl. CTOMMOCTb
TPaHCNOPTUPOBKM NEPEABMKHOIO KOMMNPeccopa OT KoMMNaHuM-apeHgaTopa Ao
nons3oBatens coctaensier $15 000. Mpokayka u TexobenyxusaHue GyayT
BbIMOMHATLCA B cpefHeM 4 pasa B Mecsl,. [NepeaBuKHON KOMNpeccop
apeHayetcs Ha 12 mecsiLes.

[ns pacyeTta npubbiny Npy NPYMEHEHNK NepeaBuKHOrO KoMnpeccopa B
KOMOUHaUMM CO CTauMOHapHbIM onepaTopy CreayeT BbiNONMHUTL PAa
OENCTBUIA 1 paccumTaTb YMCTY0 NpMbbINb OT nonyyaemoro rasa. B nepeyto
ovepenb, onepatop onpegensietT oo o6beM rasa, BOSMOXHbIV Ans
nony4eHus.

Puc. 8: O6wmin o6eM rasa, AOCTYMHbLIN ANA NosnyyYeHns

O6Lwmit 06beM rasa, JOCTYMHbIV 4151 MONYYEeHUs NS KaX4oro y4acTka NpOTSHKEHHOCTbIO
10 murib (16 km):

=10 munb x 5 280 doyT. Ha Mo X ((2 375 dyT.)* + 4) x (600 psig + 14,65 ) + 14,65 psig)) x
1 Tbic. dpyT?* Ha 1 000 dpyT.?

=9 814 TbIC. yT.? (278 ThIC. M®)

3aTtem onepartop paccHnuTbiBaeT 00beM M CTOMMOCTb rasa, nony4yaemoro ot
NnpMMeHeHnA CTauMoHapHOro Komnpeccopa.

Puc. 9: Ynctaa akoHOMUs1 Npy1 NpUMEHEHUU CTaLlMOHapHOro
Komnpeccopa

O6beM razsa, nony4yaemMoro ot oAHon NMPOKa4YkKu cTaluoHapHbLIM KOMMNpPecCcopoM:

=9 814 TbIc. yT.? (278 ThIC. M) - (9 814 ThIC. PYT.? (278 ThIC. M) + 2,0 CTENEHb CXxaTua
CTaLMOHaPHOro KOMMNpeccopa)

=4 907 Tbic. dyT.? (139 TbIC. M?), NONy4aeMbIX OT OAHOM NPOKaYKN CTALMOHAPHBIM
KOMMPEeCccopoMm

CtommocTb rasa, nony4yaemoro oTt ofaHon MPOKa4yKu ctTauMoHapHbLIM KOMIMpPecCopoM:

=4 907 Tbic. pyT.? (139 Thic. M°) X $3 Thic. yT?* ($160/TbIC. M) = $14 721 3a ogHY
MpOoKauKy.

FopoBas CTOMMOCTL MOSy4aeMoro rasa, npu ycrioBum 4 npokayek B MecsiL;:

=$14 721 x 4 B mecsay x 12
=$706 608




[lanee onepatop paccunTeiBaeT 06beM 1 BanoByk CTOMMOCTb rasa,
Mony4YeHHbIe OT NMPYMEHEHUs NepeaBMKHOro Komnpeccopa.

Puc. 10: BanoBasi 3KOHOMUSI NPY NPUMEHEHUN NepeaBMKHOro
Komnpeccopa

a3, BO3MOXHbIN AN NOMy4YeHUs C NpUMeHeHUeM nepeaBuKHOro KoMnpeccopa:

= O6Lmin 06beM UMEIOLLIETOCS ra3a - ras, MPoKauMBaeMblii CTaLMOHaPHBIM KOMINPECCOPOM
=9 814 Tbic. DyT.? (277 ThIC. M°) - 4 907 ThIC. YT.? (139 ThIC. M?)
=4 907 Tbic. dyT.? (139 TbiC. M®) raza Ansa NPoKayky NepeaBKHLIM KOMMPECCOPOM

BanoBasi CTOMMOCTb rasa, nofly4aemoro OT Ka)X0M NPOKa4K1 C NpMMEHEeHMeM
nepeaBMXHOro KOMnpeccopa:

= ras, nory4aemMblii OT NPUMEHEHUST NEPELBWKHOTO KOMMNPECcopa X LieHa rasa
=[4 907 TbIC. dyT.?* (139 ThIC. M*) - (4 907 TbIC. byT.? (139 ThIC. M?) + 8 CTENEHb CxKaTUA
nepeaswxHoro komnpeccopa )] x $3 Toic. gyt ($160/1 Tbic. M°) = $12 881

BanoBas ctoMmocTb rasa, nony4eHHoro 3a 12 mecsues, Npu ycnoBun 4x npokayvek B
MecsL:

=$12881 x4 x 12
=$618 288

OnepaTop OOIKEeH Takke y4nuTbiBaTb CTOMMOCTb TOIMJIMBa, TeX06CJ'Iy)KI/IBaHI/1ﬂ
n nepemMeLlleHna ﬂepeﬂBI/l)KHOVI KOMﬂpeCCOpHOIZ YCTaHOBKW.

Puc. 11: CToMmMOCTb NpMMeHeHUs1 NepeaBUKHOM KOMMPeCCOpPHOM
yCTaHOBKM

[Ins pacyeTta cTOMMOCTY TONMMBA, B NMepByto ovepedb, HE0BX0AMMO ONpeaeniTb
KOMM4ecTBO Pabouymx YacoB KOMMPECCopa 1 Ha OCHOBE 3TOrO paccyuTatb 0Gbem
noTpebneHns TonnMBa Ha KaxxaoMm yvacTtke anmHon 10 munb (16 km):

KonuuecTtBO pabounx 4acoB Afisi NPOKaYku o6bema rasa nepegBuKHbIM
KOMMNpeccopom

= rag3, npoka4nBaeMbli C MPUMEHEHNEM MePeaBMKHOTO KOMMpPeccopa + CTeneHb CxaTust
KomMnpeccopa

= (4 907 tbic. cpyT.? (139 ThIC. M) - (4 907 ThIC. hyT.? (139 ThIC. M’) + 8 CTeneHb CxaTus) +
416 TbIC. hyT.? B yac (11,7 Teic. M* B 4ac)

=10 vacos

I'IOTpeﬁneHMe Tonnuea, nNpu ycroBuu, 4YTo TensniocoaepxaHne npupogHoOro rasa
1 020 Btu/cpyT.* (9178 kkan/m’)

=7 000 Btu/n.c/yac. x 1 000 n.c. x 10 yacos + 1 020 Btu/cpyT.> + 1 000 cpyT.* / ThIC. YT =
69 doyT* Ha kaxkabIA y4acTok AnmHon 10 Munb (16 k)

ExxemecsiuHbIM pacxoq TonnmBa Ha yyacTtke anuHon 10 munb (16 km)

= $3 tbic. yT.? ($106 Thic. M) X 69 TbIC. PyT.? (2 ThiC. M°) X 4
= $828 B mecsL,

CTOMMOCTb NIM3UHra U Texo6cnyxusaHus
=$24 000 B mecsL,

Llena dpaxra
=$15 000

O6Lasa CToMMOCTb NPUMEHeHUs NepeaBMKHOW KOMINPECCOPHOM YCTaHOBKM 3a
12 mecsiueB:

= CTOMMOCTb TOMMNMBa + CTOMMOCTb JIM3MHIa 1 TexobcnyxuBaHWs + LeHa dpaxTa
=12 x ($828 + $24 000) + $15 000 = $312 936
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BblunTasa 3atpaTbl Ha NIpPUMMEHEHME NnepenBMXHOM KOMMPECCOPHOW YCTaHOBKU
OT BEMUYMHBI 3KOHOMWM, NOSTy4aem YMCTyr Npubeinb, obecnevrBaemyto
NPUMEHEHVEM OAaHHOW YCTaHOBKW.

Puc. 12: YUncras npubbinb Npu NPUMeHEHUU NepeaBUXHOMN
KOMMNPEeCCOPHOWN YCTaHOBKM

O6Lwas uncTasi NpubbInb 3a CHET NOoryYeHust rasa 3a 12 MecsLeB N3vHra 06opyaoBaHUS:
=$618 288 - $312 936
=$305 352

CyMMVpys YACTYIO NPUObINb, MNOMyYaeMyo Npy NPUMEHEHNST CTaLMOHAPHOTO
N NepeaBwKHOro Komnpeccopa, nonyyaem obLLyo BENMYNHY NpubbIny No
OaHHOMY MraHy AencTBuN.

Puc. 13: Yuctasa npubbINbL N0 NONHOMY NiaHy AerMcTBUN
NpoKa4yku rasa

Ynctaa CToMMOCTb rasa, NonyyYeHHasi Mo NonHoMy niaHy AeNCTBUN (CTauMOHapHbIN +
nepeaBXHON KOMMNPECCopbl)

=$706 608 +$305 352

=$1 011 960

MN3yyeHne KOHKpETHOro onbiTa NapTHepa

B 1998 r. komnanus Southern Natural Gas Company gocturna aKkoHOMUK

32 550 TbIC. yT.* (921 ThIC. M) rasa, UCNOMb3ysA OTKaYMBaIOLLME KOMMPECCOPbI ANS
pa3psbkeHns rasonposoaa. KomnaHus ncnonb3oBana KoMnpeccop, YCTaHOBMEHHbIN Ha
0oHOM MecTe, TpU pasa 3a rof 1 npu 3Tom ee 3atpartbl coctasunu $52 600. Mo
OLIEHKaM KOMMaHWUW1, 9KOHOMUS Ha OTKaudke rasa coctasura okono $93 200 npu ueHe
$2,86/ Tbic. cbyT.® ($102/TbIC. M®) 32 ras, KOTOpLI He BbiGpackiBaeTcs B aTMOCEDY.
Mocne BbIYMTaHUSI CTOMMOCTM MPOKaYKkM OT O6LLEelt CTOMMOCTN CIKOHOMIEHHOrO rasa
yncTas npubbinb koMmnaHum coctasuna $40 600. B gaHHom crniyyae nepuon
OKYNnaemocCTu NepeaBYPKHOrO KOMNPeccopa, No OLEeHKam, COCTaBUI1 OKOS0

16 mecsueB.




MprMeHAst TEXHOMOrMI NpoKadkn Ars copoca aaBneHust B TpybonpoBoae B
nepuog nraHoBOrO TEXHNYECKOro 06CNYXMBaHUSA, KOMMAHWUS MOXET
nony4nTb oT 50% [0 90% npupogHoro rasa, KOTopbIN NpU OOLIMHON
TEXHOOrnM NPocTo BbibpackiBaeTcsi B atMocdepy. MNapTHepbl MoryT
NpensiIoKNTbL CreayrLmii COGCTBEHHbIV OMbIT MPUMEHEHUS NEPEABUKHON
KOMIMPECCOPHOW YCTaHOBKM A1 MONy4YeHns ra3a npu copoce OaBneHnst B
rasonpoBoae:

*

Bcerga OCYLLEeCTBNATb NMNPOKa4Ky pr60nposo,u,a CTauMOoHapHbIM
KOMMNpPeCcCcOopoOM B Ka4eCTBe COCTaBIAOLLEro MepPOnpuUATUA nporpamMmmbl
nmaHoOBOro TeXO6CJ'Iy)KVIBaHI/IF|. Haxe npn OTCYyTCTBUMA ﬂepeﬂBI/I)i(HOVI
KOMHpGCCOpHOVI YCTaHOBKM CTaUMOHapPHbIE KOMIMPECCOPbI CMOCO6HbI
COKpPaTUTb 3MUCCUIO ra3a B aTmoccbepy.

BkritouaTb TEXHOMOIMIO MPOKAYKM CTaLMOHAPHBLIM KOMMPECCOPOM B
nporpamMmbl aBapuiiHbix paboT. XoTs BbIMNOMHEHWE NpoKavek rasonposoaa
B aBapuiiHbIA NepUoL, OCIIOXKHEHO (Hanpumep, yCTpaHeHneM yTeyek
rasonposoAa) Mo CpaBHEHUIO C NpoBeAeHem paboT nnaHoBoro
TEXOOCINY>XMBaHWS, NPOKaYKMN B aBapuAHOM PEXMME CMOCOOHbI
obecneynTb 3HAYUTENBHYIO 9KOHOMUIO ra3a U AeHEXHbIX CPEACTB.

napTHepr MoryT 000UTbCA MaKCMMarbHOM 3KOHOMWUM ra3a u nony4yeHunA
I'IpVI6bIJ'IVI nytem bonee LLINPOKOIo npMMeHeHuna nepeaBMxHbIX
KOMMNPECCOPHbIX YCTAaHOBOK, BbIMNMOJIHAA PEMOHTHbIE paGOTbI n
MOAepHM3auno noo4HepenHO Ha HECKOJTIbKUX OTKITHOYEHHbIX y4acCTKax
rasonposoaa. ﬂpw nnaHnpoBaHUn pa60T peKoMeH0BaHO onpenennTb
BO3MOXHOCTb npmo6peTeHM9| nepeaBmXHOro Komnpeccopa un ero
Tpe6yemyro MOLLHOCTb. [1n15 HEKOTOPbIX OTAaJIEHHbIX Y4aCTKOB BO3MOXHbI
I'IpOGJ'IeMbI C Hann4ymnewm nepenBmxHbiX KOMMNPECCOPHbIX YCTAaHOBOK.

XoTs 6bl 04Ha M3 ABYX [MaBHbIX KNHOBbIX 3aBWXEK OIHKHa UMETb
pa3BeTBIEHNS AN NOAKIIOYEHMS K NepeaBKHOM KOMMPECCOPHO
yCTaHOBKe.

Ecnn Bo3aMOXHO, paccymTbiBaTb 9KOHOMUYECKME NoKasaTeny nonyyYyeHns
NPVPOAHOro rasa B nepvog A0 NpoBeaeHWs MTaHOBOro
TexobcnyxumBaHus. Takon Noaxo4 rapaHTUPYeT 3KOHOMUYECKYHO

3P PEKTUBHOCTb MPUMEHEHWS NPEATNOXKEHHOWN TEXHOMOTNN.

Bkntoyatb 00beMbl COKpaLlleHna aMnccun metTaHa npun npuMmeHeHnmn
TEXHOITOMNMM NpPoKa4knM B roaoBbl€ OTHETHI MO nporpamMmme Natural Gas
STAR.

13



14

American Gas Association. Gas Engineers Handbook, 1965.

Ariel Gas Compressors, personal contact.

Crane Co. Flow of Fluids. Technical Paper No. 410, 1974.

Daniels, John. JW Operating, personal contact.

Field Gas Compressor Association, personal contact.

Gunning, Paul M. Natural Gas STAR Program, personal contact.
Henderson, Carolyn. Natural Gas STAR Program, personal contact.
Ivey, Bobby. Universal Compression Incorporated, personal contact.
Knox Western Gas Compressors, personal contact.

Natural Gas Processors Suppliers Association. Engineering Data Book,
1966.

Perry, Robert H. Chemical Engineers' Handbook, Fifth Edition. McGraw-
Hill Book Company, 1973.

Society of Petroleum Engineers. Petroleum Engineering Handbook, 1987.

Tingley, Kevin, Natural Gas STAR Program, personal contact.



United States

Environmental Protection Agency
Air and Radiation (6202J)

1200 Pennsylvania Ave., NW

Washington, DC 20460

EPA430-B-04-002
®eBpanb 2004 r.




